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(i) 



(57) Abstract: A l,3,5-tris(arylamino)benzene represented by the general for- 
mula (I): (I) wherein A represents naphthyl, anthryl, phenanthryl, biphenylyl, 
or terphenylyl and R represents Ci* alkyl or C 5 -6 cycloalkyl. This 1 ,3,5-tris(ary- 
lamino)benzene has an oxidation potential of about 0.5 to 0.6 V and has excel- 
lent reversibility in oxidation/reduction processes. It can form an amorphous 
film which has a high glass transition temperature and which in itself, i.e., with- 
out the aid of a binder resin, is stable at ordinary or a higher temperature. A 
high-performance organic semiconductor film can be formed which is stable 
and highly durable and consists of the amorphous film. 
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15 &KTmte&tix\,*z>o m%.tes *H¥i 1-1 74 7 0 7-*^*»ciB«snT 

20 Tfe, 0»J*-fc£> #19 2 0 0 0- 1 7 4 6 5 7-St&StCffittS*lTV>£ £3 fc, PI 
miB rx^-n-X h J (starburst) fl5-&««3tti:CDW««Fj(B»C»*S*, 
U ft****, fl7W7Xli:l, ^n^fipi^M.!: 
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mm^m-r^i&^mmm^mtvxu, n, n, n\ 

N' -7f7^fM>^X N, N, N\ N ' -fh77x^- (1, 
1' -h'7x-JW -4, 4' -y75X N, N' -^X^;i/-N, N' -S> 
(1, 1' -k'7x^) -4, 4' -v>Ti=X N, N, N', N' 
-^h^ (3-^^;i/7 3ix;i/) -4, 4' -^75 7XfJK>»^nt 

tI7^77Xl«^nTl^. 
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WO 03/080558 



3 



PCT/JP03/03752 



*©^*3i*>&=o©», HP'S, MJ 

cnc©5^, hU7i^7s>«tum «*f& 4, 4', 4" - h 

•J7, (N, N-i?7xZ;V7^y) h'J7x^75> (TDATA) (1) 




6 6 

(D 

(^1 -2 2 4 3 5 3^) ^4, 4\ 4" - h'JX (N-7x-JV- 
N-m-h'JJI/75/) hU7xZ;>7$> (m-MTDATA) (2) 



WO 03/080558 




PCT/JP03/03752 



(2) 



(#HS¥1 -2 2 4 3 5 3 4, 4', 4" - HJ * (N- (2-^7^ 
-N-7x^7^;) hU7x^7S> (2-TNATA) (3) 




(#OT8-2 9 111 5^?|), 4, 4', 4" -HJ* (N- (1-^7^ 
-N-7x^V757) h'j7x^75> ( 1 — TN AT A) »^e»tl 
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MitmtiL (Ag/Ag+ iiii^tsiibm ur, iwibo) mmo. ivx 

5 m-MTDATA(t ^7X^1^7 7tT^D, HffltfJ&«^F 

^/t-TX^fflV^^^, 2-Xttl-TNATAH 1 1 OX: 

10 hU7i-;K>-lf>ii:bTH fllA-fc** 1, 3, 5-h'JT, (4-N, N 
-i?7^~JlT^ ;7x"JW ^>if> (TDAPB) (4) 



15 3, 5-h'JT, (4- (N- h 'JJV-N-7i^75;7x-JV) ^> 

if> (MTDAPB) (5) 
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ft). 312^9-1 81 (1 9 9 8^))„ 

6~o.7 Y<Dmm<£>M4km&&^ir%tf > m4kw^m&^pi : &&ox$>z><DX', 

x-;HN-7x-Jl/75y) ^>if> (6) (MTDAB) 
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mn). i2t^9~18l (199 8¥))o 

£<D£3&hU7== y^>1f>gi&, 0. 5-0. 6VitOtMf^ft 

25 -So 

ot, Bfe<b«tt*<o. 5~o. evgit^t), n<£m7nmmz&w%>i>sMmz 

*»9iic«kn«, -«5S; (I) 
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<5£+, A\$±7?)V&. 7>hV)V& 7xt>hUM, b'7x^'JJHX 

5 

JglBtt, *5&9JK:«fc*l, 3, 5-hUT, (N- (p-^^7x-;W - 
N- 75/) ^>if> (p-MTPNAB) 

io fB2mU, *HW:<k5l, 3, 5-h'JT, (N- (p->^7ir;W - 

N- (l-^-^^V) 75/) ^>if> (p-MTPNAB) CD^jfeS^SSO 
S (DSC) «n?&§ 0 

i3ill *»WfcJ:*i, 3, 5-hUT, (N- (p-y^;p^oi-;v) - 

N- (l-±y^-)V) 75 /) ^>if> (p-MTPNAB) ©IM^Uy^ 
15 Mt^ATSSo 

B4Bftt, *»WK:J;S1, 3, 5-HJX (N- ( P -^^;v^^zi;v) - 
N— (l-±7^)V) 75/) ^>i£> (p-MTPNAB) ©f hJP 

15 0H *3SWte<fc*l. 3, 5-h'JX (N- (p-tert-T'W 
20 ;n~;!/) -N- (l-^-y^;!/) 75/) ^>if >©SWM*!ftiK;*'<£ h)VT%> 

16 011 *^t«kSl, 3, (N- (p-ter t-7*fJl/7 
x^JW -N- (l-^-^^;i/) 757) ^>if>©3SISjfe3lc»*«l^ (DSC) 

25 *7Htt, *»WICJ:S1. 3, 5-hUT, (N- (p - t e r t-7^7 
zl~)V) -N- (l-^-^^;i/) 75/) ^^XO^^'J 
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i8B(t *»WICJ;*1. 3, 5-hUX (N- (p-^^I/7x-JI/) - 
N- (4-H7x-ij;i/) 757) ^>if> (p-MTPBAB) Oi^llK 

i9Pt 3, 5-hUX (N- (p-^^;i/^a:^;i/) - 

5 N — (4-tf!7xnU;V) T^7) ^>i£> (p-MTPBAB) o^ie^aESS 

ft$9£ (dsc) ft*n?ifca. 

miOBI«, *»ifc«kSl, 3, 5-HJX (N — (p-/f^7x^W 
-N- (4-k'7x^'JJW 757) ^>if> (p-MTPBAB) (DIM^U 

10 inn *»wte«fc*i. 3, 5-hux (n- (p-^^7i-;w 

— N— (4-lf7i-'JJW T$y) ^>if> (p-MTPBAB) CD^X^ 
15 *»98lc«kSl, 3, (7U-;i/7$y) ^>if>|gki, — JttA (I) 
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T^£tl> Att^-7^;W3£, T>bU;U3fe, 7xt>hUM, fc?:7x~U;« 

20 xi^-7i-'j;ht^d, ^*b<«, 1 -xtt2-^-7^;w3£, 1-, 2 

-X«9-7>hUM, l-> 2-, 3-> 4-Xli9-7xt>h'JM, 



WO 03/080558 PCT/JP03/03752 

10 

2-, 3-Xfcl4-tf:7x~U;i* 2-, 3-, 4-, 2" -XttS** -p- 

^-7x-ijmtsd, ^nso^, mz, i-yM2—ry^)vm, 9- 

7xt>h'J;H, 4-H7X-U MXtt 4-p-^-7xr'J ;i/S#WS: b 
t7x— UJ«Xtt^-7a:nU;H6«, 1, 3, 5 - b U 7, (T U — /) 

3k -haS, >/77S, An^>gf^miii^5. b^U 
BKasi, 3, 5-h'JX (7U-^7S7) Oif >®^*dV^T> Ate, 
£b<fciu ^<DJ;5^am«§ 5 fe^Vil -X«2-^-75 L ;WSXtt4-tf^x 

icfc, ±|B-«5£ (I) T^$n*l. 3, 5-h'JX (7U-^75/) ^ 

>^>m\z^x, r ttiftMFp* i ~ 6 <DT)i*ji>mxummmi L $k 5 x« 6 

d , #b < ±iar;v^r;ws«^^;i/S, 7"d tr;i/S. 

*^)i>mx}z t e r t -r/^VXT&S. 
*389!fc<k*l. 3, 5- hUX ^>if>»3:, -jR5£ (II) 



WO 03/080558 




PCT/JP03/03752 



R 
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(5fc+* Rte]|flWS<h|i5]D-e&;5o) 
T^nSl, 3, 5-hUX (p-7W7x^Jl/75;) ^>-&>MlZ, 
5 3, 5-hUX (TU-;i/T$7) ^>if>^fcj^CT, — JR^ 

(III) 

A— X 
(III) 

io (5£4»> AttKHBi:lRlDT?»0, XttAn^^^t.) 

Ti$tl5Any>ft7'J-;^, ^J^tH 18-^7^>-6 (1, 4, 7, 
10, 13, 1 6 -^^^^ri^>-^a^-^^^>) cDck-5^^^^>x— 

15 oT#3il£an?^3o 

S>n^>^> ^IC^CT, m^feffl^&n^o 1, 3, 5-hUX (N 

- (p-^fjl/7i^W — N— (l-j-yT-JV) ^>if> (p-MT 

PNAB) 3, (N- (p-ter t-^;V7x^l/) - 

20 n- (i-^-7^;i/) r^y) ^>if>^»^«^^«, ±tBAny>'ffcsTU- 
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£7c> MXU, 1, 3, 5-hUX (N- (p-^Wi^) -N- (4 
-tf^xnU;P) T^y) ^>if> (p-MTPBAB) £#&3§-&te:«> ±12 
AP^MbT'J-^tLT, 4-3— l<if7xr.;i/3&sjgp*b<ffl^&ns. 

C0J;5JiAa^>fl37U-M, 1. 3, 5-hU* (p-7W7x- 
Jl/7$y) ^>if>l®^bTjl^I*^V^n. JSFSb<fcJu 1, 3, 5-h 
(p-7W7i^757) ^>if >i 1 tJ^t^ 3 ^»^±> 

$?£b<fciu 3~i o^;^ mztff$iV<\%. 3. s^s^aiWB^&ns. 

51^ 1 4 0-1 9 O'CcDflSHT&tK M^BfFsl^ 5~30RfF H 1<D®ffl 

;£3§bjk:j;3 i, 3, 5-hux (T'j-;vr$y) ^>if>itte, ®Hb«& 

&mo. 5-0. 6VOttfflfc*5, 1. 3, 5-hUX 

if^3:nu;wsx«^— y;i/^e&-DT, :n(a^t, 
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*<bT,*^CJ:5 1, 3, 5- hUX (7U-;V7$y) ^>i£>£Ite, 

tot, *^§Bjtc<tsi, 3, 5-hux (7U- )i>7$.y) ^>^>m\t. 

15 Ifig^nSfeOTfftftVi. 
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mmmi 

(1, 3, 5-hUX (p-hM^7$y) ^>if>©«jft) 
7nn^>;-JH l . 8 g, p - MM* s» 5 o gStfa^o . 5g& 

20 3 0 0mL§lH^O7773t{fc^ ft**HftTfc 1 5 O^Tl 5 UtTO 

Witsi, 3, 5-hUx (p-h;w;ur^y) ^>if>3 1. 9g*#fc. 

25 (1, 3, 5-HJX (N- (p-^fj|/7i^) -N- X 
^>if> (p-MTPNAB) 
1, 3, (p- h)M)l>TS.y) ^>if>2. Og, 1-3- P^- 
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7*U>6. 4g,mtjjVV&6. 9g,i»l gR«l 8 6 (1, 
4, 7, 10, 13, 16-^W^>^nt^^T*» 0. 7g§^ 
^J^->^1/>1 5mL£*K: 1 0 0mL^*#^X:7^X 3 
HUCTfcl 7 0<CT1 8^Wfi«Stfc. Rj&KTtk # S nfc£jfc*g-&#J £ h 

SW^-r^l, 3, 5-hU7 (N- iv>-*?-)),y^~)V) -N- (1-^-y 
?-)V) ^>if> (p-MTPNAB) 2. 2 g iR^^57%7? 

10 7C*^*fffi (%) : 





C 


H 


N 




88.68 


5.88 


5.44 


mmm. 


88.58 


6.00 


5.43 



mmftffi : M+ = 7 7 1 
15 #^IW7^^ h;i/ : fg 1 EIK^T. 

(DSC) : 

KlRil/Tp-MTPNAB»5mgSffiU ^^I^St'J^S^T— 

20 &&*5t;/#T&4^&ay£b&. DSC^t-h^2i^n^t, # 
^Xfe^ (Tg) tt8 7t, iBA^fflft (Tc) ttl6 7mofc. 
^^Uy^W>^hU- (CV): 

p-MTPNAB§^^DD^^>l:i)|$tT, 10-3 Molding bfc. 
^tMiLT, M^^h^^WT^X^A ((n-C 4 H 9 )4NC 1 0 4 

25 (0. 1M)) #Ilii:UtAg/Ag+ Srffl^T, X*^>$1^5 

OmV/#>teTK{b»^#te&«0}&b;fc:. *3HKllMf U yi'Wt^^A 
STSTJ^fc, ^HbHteteO. 6V (vs Ag/Ag + ) 5 0EKDi8ijg 
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5 £nfc^T> 3 2 0 nm0tS0«Sffl^TW^f Ml^ii^bfco 
^4 0^Ti:5^, 4 3 5. 4 nmfc^tf-^ SrWT^o 

mmm 2 

(1, 3, 5- HJX (p- t e r t - »7x^75/) ^O^iXDmm.) 
10 7DD^>;--)H. Og, p-tert-»7^'J>23. 8gR^ 
S^ijiO. 2g^l0 0mLtiH^P77X3il» < ^^H^TF^ 1 6 
0^2. 5Nfra»m^bTSS:$ii:fe 0 KJ»T^ #e>n^SJfS^#l^ 

efi©i#ibt, gtfJ^T^l, 3, 5-hUX (p-t e r t-^J>7x 
15 XJV75/) ^>i£>7. 4g» 1R^«4 4. 7 %T&^fco 

(1, 3, 5-h'JX (N — (p- t e r t-7^P7x^) -N- 
y^)V) 757) ^>-&XD$m) 

1, 3, 5-h'J7 (p - t e r t -^^7x-;i/75 7) ^>if>2. 6 
g, 1 -3- Y-fy?V>Q. 4g, ^m*U^7A6. 9g, SPDBH gRtfl 8 
20 -^^^>>-6 (1, 4, 7, 10, 13, 1 6-^\^-y-^-^> / ^n^-^^-7 ? 

0. 7 g SMi^ '>^U> 2 0 mL t^ll 1 0 0 mLMH^D 7 7 
xmcttM-, g^BITFfcl 7 Ottl 6. 5P^j&£i2-fco ^JS^T^ 

25 ^iHItT, i^ttSl, 3, 5-h'JX (N- (p-ter t- 

7fJP7iZjW -N- (l-T^^l/) 757) ^>i£>2. 8g^|fc, JR 

. -m$-6-2-%-r?&vnLo 
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Ttmftffim (%) : 





c 


H 


N 




88.25 


7.07 


4.68 




88.23 


7.18 


4.65 



5 nmftffi : M+ = 8 9 7 

^M^I^*SIJ^ (DSC) : 
isMSftbTl, 3, 5-h'JX (N- (p-ter t-^7i-JW -N 

^^Xfe^ (Tg) «118t, IfeMilkMm (Tc)ttl7 OCT&ofco 
■y--f^Uy^W>^hU- (CV) : 
15 1, 3, (N- (p-tert-7Wx^) -N- (1-t 

:7rP;i/) 757) ^>if>^i?^DD^^>^^$ii-T, 10-3 Mit^CiH^ 

((n-C 4 H 9 ) 4 NC 1 O* (0. 1M)) #ilItlTAg/Ag+ £ 

fflV^T, X^r^>5Smi 0mV/#fcT^bJl7n#ffi^^b^o 
20 ^'Jy^^M^^A^n^C, ^b«&te0. 6V(vs Ag/Ag + ) 
5 OlElOiS&jgb^fc&^T, MsM^M*ifc^tt£WU #«|IE?L 

^ifs#H3 

25 (i, 3, 5-hux (p-h;H^75y) so-exDum) 

7DD^;k>/-JHl. 8g, p-b;W^>50gR^a7io. 5g§ 
-3- 0- 0-m L^aSSP-B-^ 3-fe^2^v ^#l?ffl^rT-^- 1 5--G 1- -S-BtfM 
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Wtt^l, 3, 5- hUX (p- hK;V7S;) ^>i£>3 1. 9g£#fc. 

(1, 3, 5-hUX (N- (p-^^;P7xZi;W -N- (4-H7I-UJV) 
X^vO ^>i£> (p-MTPBAB) ©Kjfi) 

1, 3, 5-h'JX (p-hM;V75/) ^>if>2. Og, 4-3-Ffcf 
7^~)V7 . 0 g,»U^6. 9 g.mmi gRtfl 8-^5f>-6(l, 
4, 7, 10, 13, 16-^W^n^^f*» 0. 7g« 
^J^->^1/>1 5mLi*C 1 0 0mL^*#^*:7^xn&ctfciA^> 

@#}£T£1, 3, 5-hUX (N- (p - ^^;i/^x— ;V) -N- (4-t?!7 
o:XU;U) T^7) ^>if> (p-MTPBAB) 0. 7 g iR*tt 1 6 % 

7C*^*ffi£ (%) : 





c 


H 


N 


turn 


89.07 


5.91 


5.03 




88.87 


6.09 


4.95 



St*##f : M+ = 8 4 9 

*Hjfe3SES»*ai^ (DSC) : 
^tbTp-MTPBAB|5l5mg £5pPSU *365fe3lE«k«IBI)feSI«+T— 
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5X<ES^ (Tg) tt9 81C, HA^bAft (Tc) «14 5TOofc. 
IM^U y^JI^^HJ- (CV) : 

p-MTPBAB$S?^DD^^>HI)l$-liT, 1 0 3 M»aPfcWfiEbfc. 
£#*#R£bT ((n-C 4 H 9 )4NC 10 4 (0. 1 M) #HISM£L<T 
Ag/Ag+ £ffllAT, X*^>5iS5 0mV/#teTlftfc»7n«H4&iB!lJ£b;fc« 
fgl OHKHM^U y^Wt^^A^ti^fc, Bl-fbttttttO. 6V 
(vs Ag/Ag + ) T&tK 5 0HI©^jgb«iJ^fc*5ViT, Hfcft«7c3iefc'PJ 

mi im^-r^o\z. 415. onmt^Msirn. 



t^ltlHtSut^Tf, *^fc«k5 1, 3, 5-MJX (7U- 
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ft * <D 



1. -HKsfc (I) 




R 

(I) 

5 

(5*+, a«^-^^;ws> T>hu;ws> 7xt>hUM, if7i-u;psx 

10 

2. 1, 3, (N- (p-^^7i^) -N- 

3. 1, 3, 5-h'J7 (N- (p-tert-^7i^W -N- (1- 
15 7$;) ^>if>» 



4. 1, 3, 5-HJ* (N— (p-^^;V^3:n;i/) -N- 
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